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 Ingredients for heavy lake effect snow 

 Quick overview 

 22 Feb 2009 Lake Effect Snow Band 

 NWS MQT office performance 

 How numerical models handled event 

 Reproduced event using local office WRF-ARW Core 
 No Ice Run (control) 

 “Best Ice” Field 

 Total Ice 

 NARR Run 

 Conclusions 

 Questions? 



 Deep polar air mass to 700mb or higher with small 
directional shear 
 < 30 degrees surface to 850mb, < 60 degrees surface to 700mb 

 850mb temperature at least 13˚C colder than lake 
 Increase in temperature gradient increases conduction and 

turbulent mixing 

 Almost any wind direction for Lake Superior 
 Wind needs to be relatively light (~10-30kt) for moisture 

convergence 

 Ice free portion of lake with fetch at least 100km  



 Vertically stacked low pressure system moved 
across central/northern Lower MI Feb 21st  

 Dumped up to a foot of system snow on Upper MI 

 Lake ice and northerly wind caused dominant 
snow band 

 Over 2 feet of snow fell from near 
Marquette/Alger border to west of Au Train 

 M-28 shut down and drivers stranded from 
over 5 inch per hour snowfall rates 

 Problems plowing out cars 



Loop 8Z to 22Z 



Loop 11Z to 21Z 





Sundell: 
Estimated 20 inches of 
snow through 12:42 pm 
or close to 18Z.  

M-28 closed: 
Snowplows could not 
keep up with the 5 inch 
per hour snowfall rates  
and 30 mph wind 

Alternate Root M-94: 
Road remained open 
but snow drifts made 
driving treacherous  



Eben Junction: 
12 inches of snow through 
1430Z with 5 inches falling the 
previous hour.  
Storm Total was 35 inches 



2 WNW Chatham: 
18 inches of snow through 
10:20 am or 1520Z. 



NAM 00Z  
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ALGER-  

INCLUDING THE CITY OF...MUNISING  

1029 AM EST SAT FEB 21 2009  

 

...LAKE EFFECT SNOW WARNING IN EFFECT FROM 7 PM THIS EVENING 

TO 1 PM EST MONDAY...  

 

THE NATIONAL WEATHER SERVICE IN MARQUETTE HAS ISSUED A 

LAKE EFFECT SNOW WARNING FOR HEAVY LAKE EFFECT 

SNOW...WHICH IS IN EFFECT FROM 7 PM THIS EVENING TO 1 PM EST 

MONDAY.  

 

LAKE EFFECT SNOW SHOWERS WILL BEGIN THIS EVENING AS WINDS 

TURN NORTHERLY OFF OF LAKE SUPERIOR. FROM THIS EVENING 

INTO MONDAY MORNING AS MUCH AS A FOOT OF FLUFFY LAKE 

EFFECT SNOW MAY FALL ACROSS PORTIONS OF WESTERN AND 

CENTRAL ALGER COUNTY. THESE SNOW SHOWERS ARE EXPECTED 

TO CONTINUE INTO MONDAY AFTERNOON AS WINDS REMAIN 

NORTHWESTERLY OFF LAKE SUPERIOR BEFORE DIMINISHING 

MONDAY EVENING.  



Provided by David Scheidner, 
Michigan Tech University 

No ice on Lake 
Superior 







Provided by CIMMS 

What Happened? 







Loop 8Z to 00Z 



12Z 



18Z 



21Z 



22Z 



23Z 





12Z 





15Z 



13Z 



16Z 16Z 



 Used 3 domains, nested, boundary conditions from 
NAM, and feedback turned on 
 Domain 1 – 18 km ( KF Cumulus Scheme, Lin et al. 

Microphysics, Yonsei PBL scheme, Noah LSM) 

 Domain 2 – 6 km (Explicit Cumulus Parametrization, Lin 
et al. Microphysics, Yonsei PBL scheme, Noah LSM) 

 Domain 3 – 2 km (Explicit Cumulus Parametrization, Lin 
et al. Microphysics, Yonsei PBL scheme, Noah LSM) 

 4 runs  
 Control with no ice 

 “Best ice” – changed the sea-ice threshold to 273K to 
make ice analysis more representative 

 Total ice 

 North American Reanalysis (NARR)  

 





 Ice cover forces dominant band 

 Ice is cause of placement of band to the east in 
local office WRF with ARW core 

 



Loop from 
3Z to 22Z 

Multibands 



Loop from 
3Z to 22Z 

Ice forces dominant 
band but does not 
fix issue with 
placement 



Loop from 
8Z 22nd to 2Z 
on 23rd 

Mostly upslope 
snow 



Loop from 
5Z to 21Z 

Ice analysis 
not as good 

Dominant 
Snow band 
closer to actual 



 Heavy lake effect snow band forced by ice 
cover 

 Models performed adequately with the 
dominant band 
 Brought ridge axis in too quickly shifting band east 

 MQT office had excellent lead time for warning 
for Alger County 
 Amounts too low (expecting band to move east) 

 “Best Ice” Run from WFR-ARW Core does not 
solve the problem 

 NARR solution is better but not perfect 




